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professor Daniele Ritelli
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Download from http://www.unibo.it/faculty/daniele.ritelli
Instructor scientific profile www.danieleritelli.name
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Optimistic Syllabus
i) Optimization in two or more variables
ii) Ordinary differential equations
iii) Power Series
iv) Measure Theory
v) Fourier transform and Partial differential equations for Finance
vi) Lp spaces
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i) W.R. Wade An introduction to Analysis 3rd ed. Pearson Prentice Hall 2004. Cap
8 e Cap 11
ii) Download
iii) M. Capinski, E. Kopp Measure, Integral and Probability Springer 2004
iiib) W. Rudin, Principles of Mathematical Analysis 3rd edition Mc Graw Hill
iv) B. Osgood The Fourier Transform and its Applications. Lectures 6 to 10
v) Download
vi) M. Capinski, E. Kopp Measure, Integral and Probability Springer 2004
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Exams calendar
a) First call October 31st 2012 14:00 aula 1
b) Second call February 7th 2013 14:00 aula 1
c) Last call September 2013: to be defined
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Exams calendar
a) First call October 31st 2012 14:00 aula 1
b) Second call February 7th 2013 14:00 aula 1
c) Last call September 2013: to be defined
Office hours: arrange a meeting by email
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Aims of the Course
QF is a two year Master Course devoted to Quantitative Methods in
Finance, which are not accessible without a solid base in Mathematical
Analysis
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Aims of the Course
QF is a two year Master Course devoted to Quantitative Methods in
Finance, which are not accessible without a solid base in Mathematical
Analysis
This is the first exam you have to face, in order to follow the rest of
the courses with the proper background
You have to accept the idea that for your future professional needs
Mathematics has a central role
8/20 Pi?
22333ML232
Exam
If you will not take the exam at the end of crash course, at the official
exam you will have to solve a differential calculus zero exercise
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Exam
If you will not take the exam at the end of crash course, at the official
exam you will have to solve a differential calculus zero exercise
You can do it during the exam, or if you prefer you can arrange with
me to do it before
Otherwise your mark will be cut of 3 points
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Exam modality
Written examination: you will have to choose five exercises from a
given list containing both calculations and theoretical questions.
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Exam modality
Written examination: you will have to choose five exercises from a
given list containing both calculations and theoretical questions.
You are not allowed to consult books and solved exercises, but you can
provide a table of formulae made by yourself, which will be checked
during the exam o before it
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Euclidean Space
For any n ∈ N let Rn denote the n-fold Cartesian product of R with
itself
Rn := {(x1, x2, . . . , xn) : xj ∈ R for j = 1, 2, . . . , n}
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Euclidean Space
For any n ∈ N let Rn denote the n-fold Cartesian product of R with
itself
Rn := {(x1, x2, . . . , xn) : xj ∈ R for j = 1, 2, . . . , n}
By Euclidean space we shall mean Rn together with the “Euclidean
inner product” we are going to introduce. The integer n is called
the dimension of Rn, elements x = (x1, x2, . . . , xn) of Rn are called
points or vectors or ordered n-tuples, and the numbers xj are called
coordinates, or components, of x
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Two vectors x, y are said to be equal if and only if their components
are equal; i.e., xj = yj for j = 1, 2, ..., n. The zero vector is the vector
whose components are all zero; i.e., 0 := (0, 0, ..., 0). When n = 2
(respectively, n = 3), we usually denote the components of x by x, y
(respectively, by x, y, z).
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Definition. Let x = (x1, x2, . . . , xn), y = (y1, y2, . . . , yn) ∈ Rn be
vectors and α ∈ R be a scalar.
(i) The sum of x and y is the vector
x+ y := (x1 + y1, x2 + y2, . . . , xn + yn)
(ii) The product of a scalar α and a vector x is the vector
αx = (αx1, αx2, . . . , αxn)
(iii) The (Euclidean) dot product (or scalar product or inner product)
of x and y is the scalar
x · y := x1y1 + x2y2 + ...+ xnyn
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These algebraic operations are analogues of addition, subtraction, and
multiplication on R. It is natural to ask: Do the usual laws of algebra
hold in Rn? or, better, which laws hold in Rn?
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Let x, y, z ∈ Rn and α, β,∈ R. Then
1. α0 = 0,
2. 0x = 0,
3. 1x = x,
4. α(βx) = β(αx) = (αβ)x
5. α(x · y) = (αx) · y = x · (αy)
6. α(x+ y) = αx+ αy
7. 0 + x = x
8. x− x = 0
9. 0 · x = 0
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10. x+ (y + z) = (x+ y) + z
11. x+ y = y + x
12. x · y = y · x
13. x · (y + z) = x · y + x · z
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We define the standard basis of Rn to be the collection e1, . . . , en,
where ej is the point in Rn whose j-th coordinate is 1, and all other
coordinates are 0.
By definition each x = (x1, . . . , xn) ∈ Rn can be written as a linear
combination of the ej’s:
x =
n∑
j=1
xjej =
n∑
j=1
x · ejej
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Definition. Let x ∈ Rn. The (Euclidean) norm (or magnitude) of x
is the scalar
||x|| :=
(
n∑
k=1
x2k
)1/2
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Definition. Let x ∈ Rn. The (Euclidean) norm (or magnitude) of x
is the scalar
||x|| :=
(
n∑
k=1
x2k
)1/2
Remark.
||x||2 = x · x
Theorem: Cauchy–Schwarz inequality
|x · y| ≤ ||x|| ||y||
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Proof. We consider only the non trivial situation x, y 6= 0.
For t ∈ R define f(t) := ||x− ty||2
Since 0 ≤ f(t) = ||x||2 − 2tx · y − t2||y||2 it must be
∆
4
= (x · y)2 − ||x||2||y||2 ≤ 0
and thesis follows
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Norm properties. If x, y ∈ Rn, then
(i) ||x|| ≥ 0 with equality only when x = 0
(ii) ||αx|| = |α| ||x|| for all scalars α
(iii)
||x+ y|| ≤ ||x||+ ||y||
||x− y|| ≥ ||x|| − ||y||
(iii) are said triangle inequalities
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Proof. (i) and (ii) are trivial. To get the first of (iii) observe that
||x+ y||2 = ||x||2 + 2x · y + ||y||2
But from Cauchy–Schwarz inequality we infer
||x||2 + 2x · y + ||y||2 ≤ ||x||2 + 2||x||||y||+ ||y||2 = (||x||+ ||y||)2
The second of (iii) follows analogously from
||x− y||2 = ||x||2 − 2x · y + ||y||2
and from Cauchy–Schwarz inequality
